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42                       MOLECULAR ASSOCIATION
solvent. Already, in 1893, J. J. Thomson127 had put forward the
hypothesis that " if the forces which hold the molecule together
are electrical in their origin, . . . these forces will be very much
diminished when the molecule . . . is surrounded by a substance
possessing a very large specific inductive capacity". This
reference, although in a paper on the conduction of electricity
through gases, suggested a connexion between dissociation in
aqueous solution and the specific inductive capacity of the
solvent. Shortly afterwards Nernst,128 again on the assumption
that chemical forces are electrical in their origin, added the
statement in regard to association <( Wir werden erwarten konnen,
dass Losungsmittel um so starker Doppelmolekule zu spalten
vermogen, d. h. eine um so grossere dissocierende Kraft besitzen, je
grosser ihre D. E.* ist. Dies bestatigt sichvolkommen". Nernst
referred to rather different substances from Thomson, for the
association of salts was not then known. The reference, in
particular, was to organic acids, which are associated in benzene,
a solvent of low dielectric constant. The combined statement of
Thomson and Nernst is known as the Nernst-Thomson hypo-
thesis, and until the last few years had been confined in its
application to the ionization of electrolytes.
It is not difficult to show that Auwers' results can be referred
fairly successfully to the dielectric constant of the solvent.
As already stated the normalizing effect of different groups
contained in a solvent decreases in the order
OH, COOH, NH,, CHO, CN (COOR), NO2, I, Br, Cl.
Now the dielectric constant of a solvent is likewise affected, in
general,  by  the   nature  of the groups present.    According to
Walden,129 decrease in the dielectric   constant occurs as substi- ,
tution proceeds in the order from left to right,
OH, NO2 (CO), CHO, COOH, CN, NH2, F, Cl, Br, I.
The order is not quite the same in the two cases, the NO2,
COOH, and NH2 groups being in different positions; but as the
effect of the halogens on the dielectric constant may also
be in the reverse order to that given, there is a similarity be-
tween the two arrangements.
The effect of the dielectric constant can be better illustrated
by reference to the actual numbers obtained.    Weak electrolytes,
benzoic acid, and acetic acid, and a non-electrolyte, formanilide,
* The symbols D. E. refer to the dielectric constant.